Beyond blood pressure: the endothelium and atherosclerosis progression.
Endothelial dysfunction and remodeling of the vessel wall of large and small arteries is associated with hypertension and other risk factors for cardiovascular disease. These changes alter vascular function and mechanics, aggravate high blood pressure (BP), and may accelerate the progression of atherosclerosis. Activation of oxidative stress by angiotensin II is a key component of this process. Angiotensin II stimulates nicotinamide adenine dinucleotide phosphate (NADPH)/nicotinamide adenine dinucleotide (NADH) oxidase in endothelium, smooth muscle cells, and the adventitia of blood vessels to generate reactive oxygen species, leading to endothelial dysfunction, growth, and inflammation. Upregulation of endothelin-1, adhesion molecules, nuclear factor-kappaB, and other inflammatory mediators, as well as increased breakdown of nitric oxide and uncoupling of nitric oxide synthase, contribute to the progression of vascular disease and atherogenesis. Clinical studies in which treatment with angiotensin converting enzyme (ACE) inhibitors or angiotensin II receptor blockers (ARBs) was used demonstrated correction of some of the changes in large and small arteries in hypertensive subjects, whereas identical BP lowering with beta-blockers had no effect on endothelial function. In experimental models of atherosclerosis, ARBs, including losartan potassium, valsartan, and olmesartan medoxomil, have demonstrated the ability to prevent the progression of atherosclerosis. This was in part associated with decreased expression of inflammatory mediators and improved endothelial function. Blockade of the renin-angiotensin-aldosterone system with ACE inhibitors or ARBs appears to blunt both the development and progression of vascular disease in both small and large vessels in experimental models and in humans beyond the effect of these agents on BP. This may help to explain the positive results of recently completed trials such as Heart Outcomes Prevention Evaluation (HOPE) and Losartan Intervention for Endpoint Reduction in Hypertension (LIFE).